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GRAND JUNCTION PROJECTS OFFICE FACILITY 

"he shallow gravel aquifer  t h a t  under l ies  the Grand Junction, Colorado, 
Department of Energy (DOE) f a c i l i t y  is contaminated by uranium m i l l  t a i l i n g s .  
Uranium, molybdenum, arsenic,  and selenium a re  a l l  found in s ign i f i can t ly  
elevated concentrations. For example, the Safe Drinking Water Act has s e t  
limits of 0.05 mg/l arsenic  and 0.81 mg/l selenium. Both of these limits are 
regular ly  exceeded in groundwater samples co l lec ted  within 6 meters of the 
Gunnison River. Selenium levels have been as high as 0.04 m g / l ,  and arsenic  
l e v e l s  as high a s  0.4 mg/l.  
bdenum, but the National Academy of Sciences (1972) has suggested a l i m i t  of 
0.01 mg/ l  f o r  agr icu l tura l  use. Wells along the perimeter of the f a c i l i t y ,  
many within a few meters of the  r ive r ,  contain approximately 0.3 m g / l  moly- 
bdenum, and one t e l l  near t&e buried t a i l i n g s  area contains 2.6 mg/l .  Uranium 
l e v e l s  cor re la te  well with those of molybdenum except tha t  they a re  s ign i f i -  
cant ly  greater ,  with several  wolfs om the r i v e r  dike containing more than 
1 m g / l .  

There a r e  no standards promulgated f o r  moly- 

Surface water on the f a c i l i t y  cons i s t s  of two lagoons and a drainage d i tch .  
The most serious contaminntion detected in 1984 was radium-226 in  the d i t c h  
adjacent t o  the r i v e r  dike. Besdts  of the Angust sampling indicate  a radium- 
226 concentration i n  the d i t c h  of Sf p@i/ l  compared with the standard f o r  
drinking water of 5 pCi/l .  

Samples were collected from the Gunnison River four times during the year.  
no instance were u r a n i w r e l a t e d  contaminants detected in the samples. Thus, 
the e f f e c t  of t h e  contaminated aqu i f e r  on the r i v e r  is assumed t o  be negli- 
gible;  however, t h i s  cannot be v e r i f i e d  without addi t ional  t e s t ing .  

In 

In addi t ion t o  the contamination discussed above, the presence of polychlori- 
nated biphenyls (PCBs) is addressed in this report .  Transformers on the 
fac i f  ity have been properly labeled, and PCB-contaminated waste was disposed 
of in 1983 a 

Because there  have been no s i g n i f i c a e t  process changes and no air-quali ty 
impacts reported in previoms years,  a i r q u a l i t y  data were not obtained in 
1984. 

MONTICELLO MILLSITE 

The shallow aquifer  underlying the Monticello, Utah, DOE property is  a l so  
contaminated by uranium m i l l  t a i l i n g s .  
i s  contaminated a t  l eve l s  exceeding S t a t e  of Utah water-quality standards f o r  
several  kilometers downstream from the property. Contamination in Montezmna 
Creek r e s u l t s  from seeps issuing from the  contaminated a l l u v i a l  aquifer .  
seepage causes the uranium concentration i n  the creek t o  increase by a s  much 
a s  an order of magnitude; concentrations as high as 0.9 mg/l were detected 30 
meters from the Government property in 1984. Similarly,  selenium concen- 
t r a t i o n s  regular ly  exceed 0.01 mg/l, the Utah standard f o r  t h i s  sect ion of 
Bdontezuma Creek. 
0.09 mg/l immediately downstream from the s i t e ,  exceed the recommended l i m i t  

The creek flowing through the property 

This 

Molybdenum concentrations, which average approximately 
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fo r  agr icu l tura l  use (National Academy of Sciences, 1972) by about a f ac to r  of 
ten. 
v i c i n i t y  of the s i t e .  

The creek is  used both f o r  i r r i g a t i o n  and f o r  l ivestock watering in the 

Concentrations i n  the shallow aquifer  general ly  exceed those found i n  the 
surface r a t e r .  Uranium, molybdenum, vanadium, selenium, and arsenic a re  a l l  
found i n  concentrations exceeding 1 mg/l i n  some wel ls .  However, because of 
the low volume of water i n  t h i s  aquifer,  S t a t e  of Utah standards a re  
apparently not applicable. 

Extensive measurements of radon contamination from the t a i l i ngs  p i l e s  were 
conducted during 1984. These hc lude  O-pileD site-boundary, and off-s i te  
Track Etch measurements, as well as addi t ional  on- and off-pile radon-flux 
measurements. Results of these measurements a re  not avai lable  a t  t h i s  time, 
but w i l l  be presented and discussed in  d e t a i l  in the Environmental Assessment 
f o r  the Honticello Millsi te,  being prepared by Bendix Field Engineering 
Corporation/Grand Junction Operations and scheduled f o r  completion in  June 
1985. 
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This report  descr ibes  environmental monitoring a c t i v i t i e s  conducted a t  the 
U.S. Department of Energy (DOE) Grand Junction, Colorado, Pro jec ts  Office 
f a c i l i t y  (Section 111) and a t  the inact ive uranium m i l l s i t e  in  Monticello, 
Utah (Section IV). 

GRAND JUNCTION F'ROJECTS OFFICE FACILITY 

The Grand Junct ion P ro jec t s  Office (GJPO) f a c i l i t y  encompasses 48.6 acres and 
l i e s  on the f loodplain of the Gunnison River. An ear then dike i s  located be- 
tween the f a c i l i t y  and the  r i v e r  t o  the west. Although adjacent land i s  used 
pr imari ly  f o r  agr icu l ture ,  the f a c i l i t y  is with in  approximately 1 kilometer of 
heavily popda ted  areas .  

Personnel a t  the GJPO f a c i l i t y  develop, support, and/or administer a var ie ty  
of programs. His tor ica l ly ,  the Office was most heavi ly  involved i n  uranium 
procurement, evaluat ion of domestic uranium resources, and advancement of 
geologic and geophysical exploration techniques. The scope of a c t i v i t i e s  now 
includes provision of considerable support t o  the Government's various reme- 
d i a l  ac t ion  programs end t o  the Civ i l ian  Radioactive Waste Management (CRWM) 
program. Housed on the GJPO f a c i l i t y  are f u l l y  equipped labora tor ies  fo r  
ana ly t ica l  chemistry, mineralogy-petrology, and e lec t ronics .  Research groups 
a t  the f a c i l i t y  have a l s o  received funding f o r  spec i f i c  pro jec ts  from a 
va r i e ty  of e n t i t i e s ,  including the Environmental Protect ion Agency and the  
Department of Defense. Bendix Field Engineering Corporation (Bendix) i s  the 
operating contractor  f o r  the Government-mned/contractor-operated (GOCO) 
f a c i l i t y .  

No point-source discharges o r  waste-treatment a c t i v i t i e s  occur on the fac i l -  
i t y .  Uranium m i l l i n g ,  analysis ,  and storage were conducted f o r  a period of 25 
t o  30 years: these a c t i v i t i e s  ceased i n  the mid-1970s. A l l  present contamina- 
t i on  i s  believed t o  be the r e s u l t  of these past  a c t i v i t i e s .  One area on the 
f a c i l i t y  has been designated as  containing buried t a i l i n g s ;  howevers r e s u l t s  
of several  surveys (Allen and Abramidc, 1982) indicate  the presence of 
t a i l i n g s  and buried contaminated equipment a t  other locat ions.  These buried 
wastes have resu l ted  i n  contamination of the a f fuvia l  aquifer  underlying the 
f a c i l i t y .  The aqui fer  is believed t o  be the primary environmental concern and 
has been the major focus of monitoring a c t i v i t i e s .  

Cleanup of the buried m i l l  t a i l i n g s  a t  the GJPO f a c i l i t y  has been accepted 
under the Surplus F a c i l i t i e s  Management Program (SFWP). Funding f o r  t h i s  
e f f o r t  began i n  FY-1985. 

rnNTICEu0, UTAH, MILLSITE 

Responsibil i ty f o r  administration, maintenance, and environmental monitoring 
of the inact ive uranium m i l l s i t e  and t a i l i n g s  area a t  Monticello, Utah, 
formerly operated by the Atomic Energy Commission, res ides  with the DOE Grand 
Junction Pro jec ts  Office.  The s i t e  was accepted i n t o  the Surplus F a c i l i t i e s  
Management Program in 1980. Under t h i s  program, the chief objective of the 
Monticello Remedial Action Project i s  t o  minimize poten t ia l  hea l th  hazards t o  
the public associated wi th  the t a i l i n g s  a t  the m i l l s i t e .  I n  order t o  provide 
a bas i s  f o r  making remedial act ion decisions regarding the s i t e ,  an environ- 
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mental and engineering character izat ion was recent ly  completed and i s  documen- 
ted i n  the  Monticello Remedial A ion P ro iec t  S i t e  Analysis Benort (Abramiuk 
and Others, 1984). 

The Monticello m i l l s i t e  i s  a 78-acre t r a c t  loca ted  i n  San Juan County, Utah, 
adjacent t o  the c i t y  limits of Monticello. The m i l l  a rea  covers approximately 
10 acres  and the  t a i l i ngs  impoundment area covers the remaining 68 acres. 
None of the or ig ina l  m i l l  buildings remain, but  contaminated foundations and 
scrap mater ia ls  are  buried on-site. The t a i l i n g s  impoundment area contains 
almost 2 mil l ion  tons of t a i l i n g s  and contaminated s o i l  i n  four  separate 
t a i l i n g s  p i l e s .  Results of subsequent surveys ind ica te  the presence of more 
than 300,000 additional tons of contaminated mater ia l  on adjacent open lands. 

P r io r  t o  1955, the environmental problems receiving a t t e n t i o n  a t  the 
Monticello m i l l  arose from the sal t - roast  procedure used t o  enhance vanadium 
recovery. Studies indicated tha t  an average of near ly  2600 pounds of dust  
containing 0.363 Percent UsOs and 1.52 percent Vt01 escaped da i ly  through the 
roas t e r  stack (Allen and Klemenic. 1954). Corrosion of wire fences, clothes- 
l i nes ,  and galvanized roofs was v e r i f i e d  by the  m i l l  operator in  response t o  
complaints from loca l  res idents .  

Liquid e f f luent  from the s a l t  roast/carbonate leach plant .  containing substan- 
t i a l  concentrations of chloride, su l fa te .  carbonate, bicarbonate, sodiam, and 
other  dissolved species, was released i n t o  Montezrrma Creek. Release of 
radium-226 was of special  concern; soluble radium a c t i v i t y  i n  Yontezama Creek 
was found t o  be 160 pCi/l.  It was a l so  recognized t h a t  the suspended so l ids  
contained considerable radium a c t i v i t y  and t h a t  d ry  t a i l i n g s  w e r e  being washed 
in to  the creek (Whitman and Beverly, 1958). 

During mil l ing operations, the t a i l i n g s  were normally moist so that  erosion by 
wind was minimal. Within a year a f t e r  shutdown, however, the t a i l i ngs  dams 
and surfaces of the p i l e s  dried out. and t a i l i n g s  sand began to  migrate as 
dunes. Erosion by water a lso became a problem. 
conducted since the time of m i l l  c losure,  have subs t an t i a l ly  s tab i l ized  the 
area,  but have not eliminated water contamination. 

Several cleanup a c t i v i t i e s ,  

Water contamination r e su l t s  from the leaching of uranium m i l l  t a i l i n g s .  
Extensive s tudies  conducted a t  Monticello (Abramiuk and others ,  1984) 
demonstrate t h a t  a l l  four t a i l i n g s  p i l e s  contr ibute  t o  the contamination of 
groundwater and surface water, both on- and of f -s i te .  

QUALITP ASSURANCE 

Qual i ty  Assurance (QA) measures were incorporated i n t o  a l l  of the monitoring 
a c t i v i t i e s  de ta i led  i n  t h i s  report, and were appropriately documented. The 
general qua l i t y  assurance policy and procedures, as presented i n  the Qual i ty  
Assurance Manual (Bendix F ie ld  Engineering Corporation/Grand Junction - 
Operations), were followed. In addition, c e r t a i n  documents were consulted t o  
address QA considerations regarding spec i f i c  measurement and sample-collection 
procedures. These include the following: 

e Bendix/GJ'O Handbook of Analytical and Samde-Preparation Methods (Bendix 
F ie ld  Engineering Corporation) 
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o BendixIGJO Analptical  Laboratories Qua l i tv  Assurance Manual (Bendir F ie ld  
Engineering Corporation) 

e Procedures f o r  F ie ld  Chemical Analyses of Water Samules (Korte and Ealey, 
1983 1 

Q Procedures f o r  the Collection and Presemat ion  of Groundwater and Surface 
Water Samules and for the I n s t a l l a t i o n  of l on i to r inn  Wells (Korte and 
Kearl, 1984) 

e Procedures f o r  Reconnaissance S t rearsediment  Samul ing (Fleischhauer and 
Engeldor, 1984) 

Q Procedures f o r  Sammlina Badim-Contaminated S o i l s  (Fleischhauer, 1984) 

A t  t h i s  time, the spec i f i c  QA requirements f o r  each pro jec t  are being defined 
and w i l l  be compiled as the following documents: 

SEaBPIGrand Junct ion Pro jec ts  Office (6JPO) Quality Assurance Program Plan 
(QAPP) 

e SFMP/Monticello Remedial Action Project  (UAP) Qual i ty  Assurance Program 
Plan (QAPP) 
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APE QUALITY 

No a i r q u a l i t y  monitoring a c t i v i t i e s  ve re  conducted a t  the GJPO f a c i l i t y  i n  
1984. The 1980 and 1981 environmental monitoring r epor t s  (Korte and Thul, 
1981, 1982) describe a i r q u a l i t y  impacts from the  sample plant ,  ana ly t ica l  
laboratory,  employee automobiles, and the cen t r a l  heat ing plant .  It was 
concluded t h a t  no impacts were observed o r  expected, 

A la rge  chamber f o r  t8e rtPndy of radon m s a t ~ e m a n h s  was recent lg  constructed 
a t  the f a c i l i t y .  T&is chamber re feases  some radon t o  the environment. A 
study of the chamber, i t s  uses and impact, was conducted i n  1984 by Langner 
and Nelson (1985); they concluded t h a t  the radon released i s  insignif icant .  

Other operations a t  the  GJPO f a c i l i t y  do mot emit s i g n i f i c a n t  quan t i t i e s  of 
r ad ia t ion  in to  the atmosphere. The t a i l i n g s  buried on the f a c i l i t y  cons t i tu te  
the only major source of radon emission. A Track Etch monitoring system was 
es tab l i shed  i n  November 1984 t o  determine the radon contr ibut ion from the 
f a c i l i t y .  Results of t h i s  y e a r l o n g  study, t o  be completed i n  November 1985, 
w i l l  be included i n  next year 's  environmental monitoring report .  

POLYCHLORINATED BIPHENYL (PCB) MONITORING 

During 1982 a program was completed t o  iden t i fy  and determine the t o t a l  
quant i ty  of polychlorinated biphenyls (Pas) and PCB-contaminated f l u i d s  on 
the f a c i l i t y .  A l l  f a c i l i t y  transformers were opened and o i l  samples taken. 
These samples were analyzed i n  the Bendix Analytical  Chemistry Laboratory, 
based on methods and standards provided by the Environmental Protection 
Agency. More than 1000 gallons of Pa-contaminated f l u i d s  vere  ident i f ied  
(Mil ler  and Donivan, 1982) . A l l  PCB-contaminated l a h a r s  and waste material  
(approximately 20.5 pounds) were disposed of during 1983. 

WATER QUALITY 

SAMPLING PROCEDURES 

Water samples r e r e  col lected a t  the GJPO f a c i l i t y  i n  February, May, August, 
and November, 1984. 
using a p e r i s t a l t i c  pomp. Samples were f i l t e r e d  through a 0.45-)lm f i l t e r  i n  
l i n e  with the co l l ec t ion  vessel .  The samples were then preserved and analyzed 
according t o  procedures prescribed i n  Korte and Ealey (1983) and Korte and 
Kearf (1984). These procedures incorporate the major aspects  of procedures 
published by the Environmental Protect ion Agency (1979a, 1979b, 1980, 1982a, 
1982b) and the U.S. Geological Survey (1977). However, they provide much 
greater  d e t a i l  and include extensive qual ity-assurance measures. 

Both groundwater and surface r a t e r  samples were obtained 

SURFACE WATER 

Figure 111-1 shuws the surface water s i t e s  sampled i n  1984. The North Pond i s  
contaminated p r inc ipa l ly  by uranium; recharge i s  pr imari ly  from the shallow 
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gravel aqui fe r  underlying the f a c i l i t y .  Contamination l e v e l s  a re  s imi l a r  t o  
those observed i n  previous years.  Uranium concentrations i n  the fou r  1984 
samplings averaged grea te r  than 0 .5  mg/l. 

The South Pond ('Lagoon' on Figure 111-11, a l so  recharged pr imar i ly  by the 
shallow gravel aquifer ,  was formerly used a s  a sewage lagoon. Currently,  i ts  
pr inc ipa l  source of e f f luen t  is storm runoff from the parking l o t s .  Variable 
contamination by uranium has been observed: The sample co l lec ted  i n  December 
1983 contained n e a r l y  0.1 m g l l ;  the  February 1984 sample contained only 0.06 
mg/l ;  while the May 1984 sample, co l lec ted  following a very r a iny  Spring, 
contained 0.55 mg/l. 
August sampling. 
determine the cause of these f luc tua t ions .  

This l a s t  value decreased to  0.3 m g / l  by the time of the  
Clear ly  the re  is  a need f o r  addi t iona l  hydrologic t e s t i n g  t o  

Previous environmental monitoring r epor t s  r e f e r  t o  a sampling l o c a t i o n  Lnwn 
a s  the drainage d i t ch .  
d i r e c t l y  west of the buried t a i l i n g s  area and below the r i v e r  dike.  
the South Pond overflowed i n t o  the d i t c h  more o r  l e s s  continuously; however, 
i t  has peen observed on numerous inspect ions tha t  the pond has  not  contained 
su f f i c i en t  water t o  w e r f l o a  s ince the f a c i l i t y  was connected t o  the c i t y  
sewer system in  1981. Nevertheless, water remains in  the d i t c h  area except 
during very dry seasons. Resul ts  of chemical ana lys i s  of the di tchwater  
indicate some subs t an t i a l  f l uc tua t ions  since the South Pond overflow ceased. 
Radium-226 was not  detected i n  1982, was a s  high a s  59 pCi / l  i n  1983, and 
averaged 46 pCi/ l  i n  1984. 
remain high, the former exceeding 1 mg/ l  and the l a t t e r  exceeding 0.4 m g / l .  

The Gunnison River was sampled upstream, downstream, and alongside the f ac i l -  
i t y  during each of the four  sampling periods i n  1984. Uranium-related contam- 
inants  were not detected i n  these samples, nor were s i g n i f i c a n t  d i f fe rences  i n  
the three loca t ions  noted f o r  any of the sampling periods.  S l i g h t  increases  
fo r  a few ions a re  evident, but  the d i f fe rences  a re  not s u f f i c i e n t  t o  suggest 
contamination from the s i t e .  

This area i s  located outs ide the f a c i l i t y  fence 
Formerly, 

The concentrations of uranium and molybdenum a l so  

The level  of water i n  the d i t c h  r i s e s  and f a l l s  with the l eve l  of water in  the 
r iver ;  thus, there  i s  a s t rong l ikel ihood tha t  contaminated water en te r s  the 
r ive r .  Apparently, the volume of water i n  t h e  r i v e r  i s  s u f f i c i e n t  t o  quickly 
d i lu t e  contaminants t o  background l eve l s .  The 1981 environmental monitoring 
report  (Korte and ThdD 1982) descr ibes  some weak evidence f o r  r i v e r  contami- 
nation; t h i s  i s  explained i n  p a r t  by the lower average flows i n  the r i v e r  i n  
1981 r e l a t i v e  t o  1984. 
2394 t o  13,103 cubic f e e t  per  second ( c f s ) .  

River flows f o r  the sampling da tes  i n  1984 ranged from 

An addi t ional  problem i n  assessing possible contamination of the  Gunnison 
River r e s u l t s  from the method used f o r  sample co l lec t ion .  A l l  the  r i v e r  
samples have been 'grab' samples col lected from the riverbank; yet s tud ie s  
demonstrate t ha t  t h i s  type of sample does not y i e ld  an accurate  p i c tu re  of the 
concentration of mater ia l  i n  a r i v e r  (see,  fo r  example, J a f f e  and others ,  
1982). A more extensive sampling study i s  planned i n  order t o  determine 
whether the r i v e r  is af fec ted  by contaminants leaching from the  GJPO f a c i l i t y .  

14 



Figure 111-1. Locations of Drainage, Sampling Wells,  and T a i l i n g s  Area a t  the Grand Junction Projects O f f i c e  F a c i l i t y  
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GROUNDWATER 

Analytical  r e su l t s  on samples from the groundwater monitoring wel ls  are a l so  
described empirically; the data  cannot be in te rpre ted  i n  a quant i ta t ive  manner 
u n t i l  additional hydrologic and chemical t e s t i n g  a re  completed. 

Based on r e s u l t s  of the 1981 data,  Wells P-2, P-6, 1-9S(D), 3-3N(D), and 
5-12N(D) (Figure 111-1) were expected t o  represent background. (The designa- 
t i o n  'DD denotes a tro-arell mulltilevel system a t  the pa r t i cu la r  locat ion.)  
Results of subsequent StwnplingSD however, indicate  tha t  this assumption is 
erroneous. Uranium levels i n  P-2 and P-6 reported i n  the 1981 report  were 
l e s s  than 0.01 m g / l .  During 1982, 1983, and 1984, samples from a l l  f i ve  wel l s  
contained l eve l s  of uranium above the expected background concentration. 
Uranium contents ranged from approx-imately 0.02 mg/l  i n  P-2 t o  more than 0.8 
mg/l i n  the shallow well  at l oca t ion  1-9s. Except f o r  Well 1-9S, the concen- 
t r a t i o n  of uranium ranged from 0.02 t o  0.06 m g / l ,  Other anomalies also e x i s t .  
For example, selenium w a s  detected i n  Wells 5-12N(D) and 1-9S(D); contamina- 
t i on  by zinc, vanadium, and manganese is evident i n  one or  more wel ls ,  Thus. 
it  is  now believed tha t  none of these f i v e  wel ls  represents background, For 
that reason, addi t ional  w e l l s  were d r i l l e d  i n  1984 (Sewell and Price,  1984); 
they a re  denoted by the p r e f i x  GJ84-. Available data indicate  tha t  Wells 
GJ84-9, 10, and 11 represent  background (Table 111-1). 

Table 111-1. Concentrations of Selected Elements in the 
GJ84 Monitoring Wells 

'Well Contaminant Concentration' 
No. U MQ A s  So Ba-226 NO,-N 

6584-1 
GJ84-2 
GJ84-3 
GJ84-4 
GJ84-5 
GJ84-6 
GJ84-7 
GJ84-8 
6584-9 
GJ84-10 
6584-11 
GJ84-12 

0.027 
0.068 
1.1 
0.7 
0.6  
0 -028 
0.117 
0.014 
0.006 
0.004 
0.010 
0.8 

<O .05 
0,06 
0.14 
0 3 6  
0.2 

<o .os 
<O -05 
<o -05 
<O .OS 
<o .os 
<O .05 
0.46 

0 ,1 
0 -09 

<o -01 
(0  .Of 
<o .01 
<o ,Of 
<o ,01 
<o .01 
<o -01 
<o ,01 
<Q .01 
0.017 

<0.01 . 
<o .Of ' 

<o -01 
<o .01 
<o .01 
<0.01 . 
0.05 

<o .01 
(0.01 
<o .01 
<o .01 
<o .01 

4 -2 
3.5 

<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 

0 -4 
<o .I 
<o .1 
<o -1 
< O . l  
<o .1 
<o .1 
0 A 

<0.1 
<o .1 
<o ,1 
2.8 

A l l  r e su l t s  are  i n  m g / l ,  except Ra-226 which is  i n  pCi/ l .  These are  a 

average values f o r  two samplings. August and November. 
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The discussion tha t  follows focuses on individual contaminants (c f .  Figure 
111-1 f o r  locat ion information). 

Uranirrm contamination is evident i n  a l l  we l l s  except those new wells t ha t  
represent background (GJ84-9, 10, and 11). 'henty-six wel ls  contained more 
than 0.5 mg/l u ran im i n  a t  l e a s t  one of the sampling periods. The highest 
concentrations were found i n  Wells 8-4s and P-10, which a re  located west of 
Building 3022. The uranium l eve ls  i n  most of the  o ther  wells were grea te r  
than 0.1 mg/l. The average concentration i n  the wel ls  along the north dike 
has remained f a i r l y  consis tent  Over the p a s t  3 years.  Average uranium concen- 
t r a t i o n s  of 0.81 r g / l  i n  1982, 0.88 mg/I i n  1983, and 0.86 mg/l i n  1984 were 
determined from data fo r  Wells F4. IO-19ND P-7, and 15-17N; data from new 
we l l s  GJ844 and 5 were included in the  1984 averaging. The uranium concen- 
t r a t i o n s  along the west boundary (Wells 11-1s. P-10, 7-6S, and 8-4s) were a t  
l e a s t  2 mg/ l  i n  each of the four sampling per iods i n  1984, with a high value 
of 4.8  mg/l. Several of these wel l s  a r e  loca ted  on the r i v e r  dike. 

Molybdenum contamination i s  a l so  widespread throughout the monitoring system. 
The highest concentration i n  1984 occurred in Well 8-4sD exceeding 2.3 m g / l  on 
two occasions. Several other  wel ls  (10-2Nn P-1. 13-10N, 13-16N, 15-17N, 
6584-3, and GJ84-12) consis tent ly  averaged grea te r  than 0.5 m g / l  throughout the 
year.  

Arsenic contamination. is local ized i n  the v i c i n i t y  of the buried t a i l i n g s  
area.  In the February sampling, Wells 14-6N. 13-10N, and 12-7N contained from 
0.11 t o  0.4 m g / l .  For the remainder of the year,  a rsen ic  l eve l s  were below 
0 .1  mg/ l  f o r  these wells and several  surrounding wel ls  (11-12N, GJ84-1, and 
GJ84-12). 

Selenium contamination appears t o  be grea te s t  i n  the south end of the f a c i l i t y .  
Data from Wells 3-3S, 10-2N, 6-2N, 1-9S, 8-4s. 7-6S, and P-1 indicate an 
average of 0.05 m g / l  in  the February, May. and November samplings. Results 
from the August sampling range from 0.05 t o  0.2 m g / l .  

Although the potential  for  radium contamination is always a concern due t o  the 
nature of the buriedlraste,  the conditions of high pH, high su l fa te ,  and low 
barium i n  the a l luv ia l  aquifer  lead t o  l i t t l e  or  no radium migration. I n  
f a c t ,  radium was detected only i n  the dike d i t c h  and i n  Well 8-4s i n  lay ,  and 
i n  Wells GJ84-1 and 2 i n  August. 

The drinking water standard f o r  ni t ra te-ni t rogen is 10 mg/l .  and several  wells 
showed concentrations exceeding t h i s  limit. A l l  of these wells are  located 
roughly between Wells 8-4s (west of Building 31) and 11-12N(D) (nkar  the North 
Pond). None of the perimeter wells contains.high l eve l s  of n i t r a t e .  

EESOURCE CONSERVATION AND RECOVERY ACT (RCBA) MONITORING 

Quarter ly  monitoring, i n  compliance with requirements of the Resource Conser- 
vat ion and Recovery Act (BCRA), vas i n i t i a t e d  i n  November 1984. One of the 
new wells, 6J84-9. is  being sampled a s  background. Wells GJ84-4 and 5 ,  
15-17N, lO- l9N,  and 17-13N are being sampled as damngradient wells. No r e s u l t s  
a r e  avai lable  a t  t h i s  time, but they w i l l  be included i n  next  pear 's  environ- 
mental monitoring report .  

18 



(KILOBISIW) WATERQUALITY STANDARDS 

Sta t e  of Colorado w a t e t q u a l i t y  standards, a s  spec i f ied  i n  the Colorado Water 
Qual i ty  Control Act, were reviewed with respect  t o  contamination detected on 
the GJPO f a c i l i t y .  Table 111-2 presents  the range of numerical standards f o r  
some of the contaminants fouad i n  the rurderlying gravel aquifer.  There is  no 
Colorado standard f o r  molybdenum; howmer. the National Academy of Sciences 
(1972) has recammended an agricultural-use standard of 0 , O l  mg/ l .  

Table 111-2. Colorado WaterQuality Standards 
f o r  Selected Elements 

Bdaximum Contaminant Level 
Element (deDendinp on use c l a s s  and a lka l in i ty )  

Arsenic 
Selenium 
Uleaninm 
Badium-226 and -228 

0.05 - 0.1 mg/l  
0.01 - 0.05 m g / l  
0.03 - 1.4 mg/l 

5,o pei/ll 

A t  the t ab le  demonstrates, appl ica t ion  of these standards is complicated by 
the promulgation of varying contaminant l e v e l s  f o r  many t race elements, the 
applicable standard being dependent on the use c l a s s i f i c a t i o n  and a l k a l i n i t y  
of the water. The th rus t  of the Colorado s t a t u t e  is  t o  clean up exis t ing 
pol luted waters and t o  prevent fu r the r  degradation of any Sta te  waters. The 
shallow gravel aquifer  underlying the G J W  f a c i l i t y  is contaminated a t  l e v e l s  
t h a t  make it u n f i t  f o r  ag r i cu l tu ra l  purposes, the lorrest use class  defined. 
However, the language i n  the Act seems t o  exempt pas t  pract ices .  In other 
words, since the shallow aquifer  i s  not being used f o r  any PurPOSeD it may be 
in te rpre ted  t h a t  the Department of Energy is not mandated t o  clean i t  up. On 
the other  hand. ex is t ing  operations are  not permitted t o  cause fur ther  
de g r  a da t ion . 
Contamination of the Guanison River is another matter. The regulations 
c l ea r ly  prohib i t  any f a c i l i t y  from degrading the q u a l i t y  of a Sta te  r iver .  
Hence, i t  is important t o  know how much contaminated water en ters  t h e  r i v e r  
and whether the l eve l s  a re  increasing o r  decreasing. These questions w i l l  be 
answered through additional hydrologic t e s t i n g  and geochemical modeling a t  
par t  of the SFMP project.  
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I' 

WATER QUALITP 

SABdpLING PROCEDURES 

Groundwater and surface-vater samples were co l lec ted  a t  the Bdonticello s i t e  
using a p e r i s t a l t i c  pump, a bladder p~mp. o r  a Teflon ba i l e r .  Samples 
requir ing f i l t r a t i o n  were f i l t e r e d  through a 0.45-pm f i l t e r  i n  l i n e  with the 
co l l ec t ion  vesse l .  The samples were then preserved as  required and analyzed 
according t o  procedures prescribed i n  Korte and Ealey (19831, Korte and Kearl 
(19841, and Environmental Protect ion Agency (EPA) standards (1979a, 1979b, 
1980, 1982a, l982b) . 
SURFACE WATER 

Cbaracter izat ion of Backnround 

Background surface-rater qua l i t y  has been monitored f o r  some years a t  the s i t e  
labe led  W-3 i n  Figure IV-1. This sampling point  is located eas t  of the cul- 
v e r t  under Highway 163. Upstream samples ( s i t e  1-11 have a l so  been col lec ted  
t o  v e r i f y  t h a t  the W-3 s i t e  accurately represents  the background water q u a l i t y  
of Montezuma Creek (Korte and ThdD 1982, 1983). 

From March through November, 1984, surface water a t  s i t e  W-3 was characterized 
by low l e v e l s  of toxic  elements o r  mil l - ta i l ings-related contaminants. 
Elements not detected o r  found i n  very l o w  concentrations include As, Ba, C r ,  
Fen Mn, Mo, Pb. Se, U, V, and Zn. No Ra-226 was detected. The pH was found 
t o  be between 6.6 and 8.4; spec i f i c  -conductan>s-was-measured a t  246 t o  732 
@LOS/CIU, and a l k a l i n i t y  a t  105 t o  258 m g / l  ( a s  CaCOs), 

Surf ace Wa t e r  Contamina t ion 

Permanent surface water on the Government property cons is t s  of perennial flow 
i n  Montezuma Creek and i n  the drainage between the carbonate and vanadium 
p i l e s  (drainage designated W-2 on the map i n  Figare IV-1le There is  inter- 
mi t ten t  water i n  seeps south of the carbonate and vanadiom p i l e s  and eas t  of 
the ac id  p i l e .  The vanadium and ac id  p i l e  seeps contain water i n  the Spring 
following snowmelt. The seep adjacent t o  the vanadium p i l e  generally c w e r s  
an area up t o  5 square meters t o  a depth of 1S t o  30 centimeters. The acid 
p i l e  seep is contained by a small dam and is, when f u l l .  approximately four  
times l a r g e r  i n  area than the vanadium p i l e  seep. 

The seep adjacent t o  the carbonate p i l e  forms a small pond covering approxi- 
mately 15 square meters. This pond contains water throughout the Summer and - 
supports a few c a t t a i l s ;  it is the only one of the three seeps tha t  contains 
water during the dry seasons. 

A divers ion  d i t ch  has been constructed north of the eas t  t a i l i n g s  p i l e  t o  
d ive r t  some of the water t ha t  would normally flow in to  the p i l e s .  It is hoped 
tha t  t h i s  w i l l  e f f ec t  a decrease i n  the  volume of contaminated water tha t  
seeps out  of the p i l e s .  



Sampling of the  seeps was conducted during March 1984. The ac id  p i l e  seep 
contained 4 mg/l U, 25 m g / l  N Q r N ,  and 1900 m g / l  SO1, w i t h  a pH of 7.7. The 
carbonate p i l e  seep contained 1.1 mg/ l  U, 1.4 m g / l  Mo, and 1000 m g / l  SO,, w i t h  
a pH of 9.4. 
1700 mg/ l  SO,, with a pH of 9 . 0 .  
concentrations i n  excess of 1.5 mg/l  and 0.4 mg/l, respec t ive ly .  

' ,  

Tbe vanadim p i l e  seep contained 17 mg/l U, 1.6 m g / l  Mo, and 
The l a s t  two seeps a l s o  contained As and Se 

Montetmna Creek flows through the middle of the property.  Flow is perennial ,  
although it  can be qu i t e  l o w  during the l a t e  Summer. There can a l s o  be sub- 
s t a n t i a l  f looding with high flows, as was obsemed i n  the  Spring of 1983. 
Results of previous s tud ie s  (Korte and Thul, 1982, 1983) ind ica te  t h a t  uranium 
contamination of the  creek is  observed p r i o r  t o  the  poin t  a t  which the creek 
t raverses  the t a i l i n g s  p i l e s .  However, concentrations of both molybdenum and 
uranium are  considerably higher of f -s i te ,  demonstrating t h a t  the main contri-  
bution of the a l l u v i a l  aqui fe r  t o  Montezmna Creek occurs downstream from the 
Government property . 
Montezuma Creek 

Seeps from the  shallow aqui fe r  are v i s i b l e  along the  creek below the drop 
s t ruc ture .  Creek flow increases  f o r  approximately 2 kilometers and is  peren- 
n i a l  along t h i s  s t r e t c h .  The W-4 sampling s i t e  is l oca t ed  approximately 100 
meters downstream from the e a s t  boundary of the property.  Except under condi- 
t ions  of very high flow, a s  during a storm event o r  Spring runoff,  contamina- 
t i o n  l e v e l s  f requent ly  exceed Sta te  of Utah s tandards (see a succeeding sub- 
sect ion,  Water-Quality Standards).  

Samples have rout ine ly  been col lected a t  what is known a s  the  Sorenson s i t e ,  
located approximately 2 kilometers downstream from the  Government property. 
It has been apparent from data comparison t h a t  l i t t l e  decrease in'contamina- 
t i on  i s  observed be-een the W-4 s i t e  and the  Sorenson s i t e .  The shallow 
aqui fe r  is contaminated a s  f a r  downstream as i t  has been sampled, and thus 
maintains high concentrations (0.12 m g / l  Mo, 0.25 mg/l U, and 0.51 m g / l  V) of 
the toxic  elements i n  Montezmna Creek f o r  a considerable dis tance of f -s i te .  
The downstream r a t e r  q u a l i t y  of Montezuma Creek is described i n  d e t a i l  i n  l a s t  
year 's  environmental monitoring report  (Korte and Thul, 1984).  

GROUNDWATER 

Alluvial  Aanifer UDaradient 

Shallow-aquifer background groundwater-qual i ty  data  have been acquired from 
Wells 19, 44, 43, and 20 (see Figure IV-2). Elements not  detected or found in 
very low concentrations include As, Ba, C1, Fe, Mo, Pb, Se, V, and Ra-226. 
Trace elements found i n  s ign i f i can t  concentrations include Mn (1.1 t o  2 mg/l), 
Zn (0.1 t o  5.0 m g / l ) ,  and U ( a s  much a s  0.05 m g / l  i n  two samples). The pB was 
found t o  range from 6.8 t o  8.3; spec i f i c  conductance was measured a t  550 t o  
917 pmhos/cm, and a l k a l i n i t y  a t  250 t o  350 mg/ l .  
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Figure IV-1.  Sampl ing  Locations for  Surface Water a t  the Montfcello H i l l r i t e  
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Figure IV-2. Sampling Locations for Groandrater at the Monticel lo  M i l l r i t e  
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Alluvial  Aauifer On-Site 

The sha l lo r  aquifer  is  contaminated by the mi l l - ta i l ings  p i l e s  (Table IV-1). 
In general, the highest  concentrations. including t h a t  of Ra-226 (32 pCi/l in 
Well 41). are  found i n  the v i c i n i t y  of the carbonate and vanadium pi les .  Note 
tha t  the high uranimn content of Well 36A on the e a s t  s ide of the eas t  t a i l -  
ings p i l e  is  re f lec ted  in  off-s i te  Wells 1 and 2 on the pr ivate  property 
immediately e a s t  of the Goverzment property (Table W-2). 

Table PV-1. Contamination in Shallow On-Site Monitoring Wells 

~~ 

Contaminant conce n t r a  t i ona 
c1 Fa Mn BIo NO,-N Ra-226 Se so* u V Well No. 

A s  

30A 0.03 51  
30B 0.14 127 
30C 0.12 110 
36A <0.01 122 
40A 0.06 110 
41 3.9 2060 
45B (0.01 15 

<0.5 1.8 0.08 <5 
<0.5 2.0 0.5 <5 
<0.5 1.7 0.42 <5 
0.7 12.1 1.1 34 

(0.5 2.6 0.32 <5 
<0.5 0.86 10.9 50 
<0.5 0.5 0.1 <5 

<2 0.01 361 0.28 0.88 
<2 0.07 520 0.7 4.03 
<2 0.1 464 0.5 3.8 
24 <0.01 3600 9.0 <0.05 
10 <0.01 560 0.9 0.42 
32 1.9 4680 3.5 122 

<2 <0.01 190 0.03 <0.05 

A l l  r e s u l t s  are in mg/ l  except those f o r  Ba-226 which are in pCi/l.  a 

Besults represent averages from six samplings made over the period March t o  
November, 1984. 

Table W-2. Contamination i n  Shallow Off-Site Monitoring Wells 

Contaminant Concentrationa 
AS Fe h MO ma-N Ra-226 Se U V 

Well No. 

1 
2 
7 
8 

58 
9 
l3 
16 

0.04 
<o .O1 
<o -01 
<o .01 
<o .01 
<o .01 
0.02 

<o .01 

<O .5 
<o .5 
<O .5 
<o .5 
<O .5 
<o .5 
<o .5 
<Q .5 

3.4 0.45 <5, 
1.5 0.25 <5 
0.15 0.07 <5 

<0.1 0.21 <5 
0.2 <0.05 <5 
1.1 0.2 <5 
0.11 0.1 <5 

<0.1 0.0 - <5 

<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 

<o .01 1.9 0.88 
<0.01 1.6 <o .05 
0.03 0.42 0.07 
0.02 ' 0.36 <0.05 
0.03 0.5 0.38 

<0.01 0.36 <0.05 
< O . O l  0.7 <o .os 
<0.01 0.14 <0.05 

A l l  r e s u l t s  are in m g / l  except those fo r  Ba-226 which are in pCi/l.  a 

Results represent averages from six samplings made over the period March to  
November , 1984 . 
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Alluvial  Aauifer Downgradient 

The s h a l l o r a q u i f e r  monitoring wel ls  on the p r iva t e  property eas t  of the 
Government property a re  contaminated with uranium, molybdenum, vanadium, and 
selenium. The data  presented in Table IV-2 demonstrate t h a t  concentrations of 
these elements remain high throughout the year. This aqui fe r  i s  the major 

.water source f o r  the creek during the dry months, causing the creek t o  main- 
t a i n  r e l a t i v e l y  high l e v e l s  of contamination during those periods.  
these wel ls  (9, 13, and 16) a re  located as f a r  e a s t  of the Government property 
a s  1 kilometer, and a r e  s t i l l  s ign i f i can t ly  contaminated (Table IV-2). 

Some of 

Resource Conservation and Recovery Act (RCBA) Monitoring 

I n  order t o  comply with requirements of the Resource Conservation and Recovery 
Act (RCBA), both the a l l u v i a l  aquifer  and the Burro Canyon culinary aquifer  
m u s t  be sampled qua r t e r ly  and the samples analyzed f o r  a specif ied s e t  of 
sontaminants. The f i r s t  quar te r ly  sampling was performed on 29 October 1984; 
avai lable  r e s u l t s  a r e  presented i n  Table IV-3. For the a l l u v i a l  aquifer,  Well 
20 is  sampled as upgradient and Wells 1, 2, 8 ,  36A. and 4QA a s  doangradient 
(of .  Figure IV-2). 'For the culinary aquifer,  Well 77 i s  sampled as upgradient 
and Wells 74, 75, and 76 a s  downgradient. 

A s  Table IV-3 demonstrates, the highest t o t a l  organic halogen ("OX) values 
occur i n  the a l l u v i a l  aquifer ,  both i n  the background and downgradient wells,  
Data from future  samplings w i l l  be examined t o  determine whether these f i r s t  
r e su l t s  r e f l e c t  a prevai l ing pattern; i f  so, fu r the r  spec ia t ion  may be 
performed on those samples having elevated TOX values.  Phenols, herbicides, 
and pes t ic ides  were not detected i n  any of the samples analyzed f o r  RCRA 
monitoring purposes, 

WATER-QOALITY STANDARDS 

The Surplus F a c i l i t i e s  Management Program Office has di rec ted  tha t  the follow- 
ing standards w i l l  apply t o  the surface-water and groundwater qua l i t y  a t  
Wonticello (White, 1983) : 

e EPA Standards f o r  Remedial Actions a t  Inact ive Uranium Processing 
S i t e s  (40 CFR P a r t  192) 

e EPA Safe Drinking Water Act (40 CFB P a r t s  141, 142, and 143) 

I n  addition, Executive Order 12088 mandates t h a t  Federal Government f a c i l i t i e s  
comply with S t a t e  standards. Thus, the Utah Water Po l lu t ion  Control Act 
(1978) must a l so  be addressed with respect t o  remedial ac t ion  a t  the 
Monticello s i t e .  

Surface Water 

According t o  the Utah Water Pol lut ion Control Act, Montezama Creek must be 
protected f o r  domestic use ( c l a s s  l C ) ,  aquat ic  l i f e  ( c l a s s  3A1, and agri- 
cu l tura l  use ( c l a s s  4 ) .  The domestic-use c l a s s i f i c a t i o n  i s  a r e su l t  of 
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Table IV-3. Analytical Results for BCRA Monitoring Wells at Yonticello 

~DT* PH 
(b . Well Contaminant Concentration 

No . m C D  TOXC AS C l  Fe Iln Na SO, N&-N Pa-226 m os/cm) 

77 P .o 0.1 <O .Ql 3 (0.1 0.36 61 98 (5 <2 45s 7 .4 

20 3.6 8.9 (0.01 8 0.25 3.3 28 200 <S <2 7 26 6.9 

74 1.2 0.03 <0.01 4 0.12 0.18 77 110 <S (2 503 7 .a 

8 7 .o 0.1 <0.01 130 <0.1 0.05 183 1000 <S (2 2046 6.6 

2 5 .1 4.5 (0.01 180 0.1 0.46 545 1400 <S <2 2898 7 .1 

1 4.3 5.2 0.05 120 <Q.l 3.7 499 920 (5 (2 2142 7.3 
w 
c1 

75 6.1 0.17 (0.01 5 (0.1 0.05 109 96 <5 <2 3 40 7.8 

76 4 .5 0.03 (0.01 4 <0.1 0.05 97 58 <S (2 403 7.8 

36A 5.6 0.76 (0.01 150 2.1 9.7 831 2600 I4 17 3564 7 .s 

40A 6 .1 1.9 0.09 130 0.8 4.2 420 790 (5 10 1920 6.9 

'All results are in mg/l except total organic halogens (nlX) which are in mg/l C1 and Ea-226 which 

'Total organic carbon. 
CTotal organic halogens. 
dSpecif ic conductance. 

are i pCi/l. 



drinking water being removed from the San Juan River a t  the torn  of Mexican 
Eat ( h i c h e r t ,  1983); Montezuma Creek is a t r ibu ta ry  of the San Juan. 

Table IV4 compares the average concentrations of the suspected hazardous 
contaminants found i n  Montezuma Creek with the applicable w a t e r q u a l i t y  stan- 
dards. Numerical standards have not  been promulgated f o r  some of the ele- 
ments; thus, the potent ia l  v i o l a t i o n  of Utah's aquatic-l ife and agr icu l tura l -  
use standards i s  open t o  in t e rp re t a t ion .  A deta i led  discussion of po ten t i a l  
hea l th  e f f e c t s  rill be included in the Environmental Assessment f o r  the 
Monticello Mil ls i te .  scheduled f o r  completion i n  June 1985. The paragraphs 
t h a t  follow evaluate the concentrations of individual elements found i n  the 
surface water with respect  t o  the relevant  numerical standards. 

Uranium - The Sta te  of Utah has es tab l i shed  a standard of 15 pCi/l  gross alpha 
f o r  c l a s s  1C waters. Resul ts  of analyses of Montezuma Creek demonstrate t h a t  
uranium is the only alpha emi t te r  found i n  s ign i f icant  concentrations. Gross 
alpha, based only on the uranium contamination contributed by the p i l e s .  
usual ly  exceeds the standard by a t  l e a s t  B f ac to r  of s i x  f o r  up t o  10 
kilometers downstream from the s i t e .  However. a f t e r  approximately 6.5 
kilometers. there is a natura l  contr ibut ion from the Morrison Formation. 

Arsenic - Arsenic contamination is  detectable  a s  f a t  downstream as  the 
Sorenson s i t e .  However. l e v e l s  remain below the standards. 

Selenium - Selenium concentrations usual ly  exceed the standards f o r  the f i r s t  
3 kilometers downstream from the site. The highest concentration detected was 
three timer the domestic-use standard, while the typical  concentration 
approximately equals t h a t  standard. 

Radium-226 - Radimn-226 contamination has not been detected i n  any of the 
Montezuma Creek samples co l lec ted  w e r  the past  year. 

Molvbdenam and Vanadium - Neither of these elements i s  subject  t o  s p e c i f i c  
numerical Standards. Bowever. both a re  found i n  concentrations which may 
impair agr icu l tura l  use. 

Others - No other inorganic species  a r e  found i n  concentrations exceeding 
applicable S ta te  o r  Federal standards.  

Groundw a t e r 

In general. contamination i n  the 
Montezrrma Creek (of.  Tables IV-1 
f o r  agr icu l tura l  use. According 
(1978) . the c lass  1@ designation 

shallow aquifer  is greater  than t ha t  found i n  
and IV-2). Thus. the water is probably u n f i t  
t o  the Utah Water Pol lut ion Control Act 
appl ies  i f  an aquifer contains 'a s u f f i c i e n t  

quant i ty  [of water] t o  supply a publ ic  system.' Since a l l  .of the shallow 
wel l s  y i e ld  only small amounts of water, t h e  c lass  1C designation is not 
applicable to  the shallow aqui fe r  a t  Monticello. 
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Table Pv-4. Comparison of Montezmaa Creek Contamination and 
Relevant W a t e A u a l i t y  Standards 

Contaminant Concentration ( m n / 1 )  a 
A8 Fe Mn MO No,-N Se u V Source 

Background 
(S i t e  W-3) <o -01 <O 01 ( 0  -05 <o .os <5 <0.01 0.06 <0.05 

s i t e  w-4 0 -02 <o -1 Q -12 0 -12 <5 0.03 0.25 0.51 

Sorenson 
S i t e  <o .01 <Q .1 0.12 0 -09 <S 0.01 0.16 <0.05 

WATEB-QUALITY STANDARDS 

Utah : 
Dome s t i c 
Use (1C) 0 .05 

Utah : 
Aqu8tic 
L i f e  (3A) 

Utah: 
Agricol- 
t u re  ( 4 )  

b 

0.1 

Safe 
Drinking 
Water Act 0.05 

b 

1 .o 

b 

C C 10 0 -01 C 

0 C C 0 .05 C 

C . c  C 0 .05 C 

C C C 10 0.01 C 

C 

C 

Results represen, averages from samples ,aken during six monitoring a 

bInsuff i c i e n t  evidence t o  warrant establishment of a numerical standard; 

%o l ega l  guidance. 

t r i p s  w e r  the period l a r c h  through November, 1984. 

limits a re  assigned on a case-by-case bas i s  (S ta t e  of Utah, 1978).  

Sta te  of Utah standards f o r  surface water are  c l e a r l y  v io la ted  in Monteruma 
Creek as a r e s u l t  of contamination from the t a i l i n g s  p i l e s .  The shallow 
aqui fe r  is even more contaminated, but contains too l i t t l e  water t o  have any 
potent i a l  f o r  benef ic ia l  use. 
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AIR QUALITY 

RADON FLW AND ATXOSPHERIC TRANSPORT 

Extensive measurements of radon contamination from the t a i l i n g s  p i l e s  were 
conducted during 1984. These include on-pile, site-boundary, and of f -s i te  
Track Etch measurements. as well  as  addi t ional  on- and off-pile radon-flax 
measurements. Results ob these measurements a re  not  avai lable  a t  t h i s  time, 
but w i l l  be presented and discussed i n  d e t a i l  i n  the Environmental Assessment 
f o r  the Monticello Mi l l s i t e ,  being prepared by Bendir F i e ld  Engineering 
Corgoration/Grand Junct ion Operations and scheduled f o r  completion i n  June 
1985. 

AIR PARTICULATES 

The background pa r t i cu la t e  burden i n  the Monticello area can be inferred from 
information gathered a t  ru ra l  s i t e s  throughout the western United S ta tes  
(Flocchini and others,  1981; H a l l ,  1981; Xorte and Moyers, 1978; Mesa County, 
Colorado, Health Department, 1979'). In two of these s tud ies  (Flocchini and 
o thers  and Mesa County, Colorado, Health Department], data  were col lected 
wi th in  50 t o  100 miles of Monticello. Results of a l l  of the invest igat ions 
demonstrate t h a t  the average pa r t i cu la t e  mass i n  western, rura l ,  high-desert 
loca t ions  is 15 t o  25 pg/m'. These s tudies  agree tha t  most of the particu- 
l a t e  mass is s o i l  mater ia l ,  with only minor contr ibut ions of anthropogenic 
or ig in .  However, determination of contaminants r e l a t ed  t o  uranium m i l l  
t a i l i n g s  was not addressed i n  any of these invest igat ions.  

Van De Steeg and others  (1982) describe the concentration and d i s t r ibu t ion  of 
radionuclides i n  airborne pa r t i cu la t e s  from the Ambrosia Lake uranium d i s t r i c t  
i n  New Mexico. Average concentrations a t  background loca t ions  were approxi- 
mately 5 t o  10 pg/m* of U-238 and 0.1 t o  0.5 pCi/mS of Ea-226. These 
values represent  the closes-t approximation of a h i s t o r i c a l  record f o r  
Monticello. 

Samplinn Method and Results 

Inhalable pa r t i cu la t e  samplers based on the design by Wedding (1982) were 
in s t a l l ed  a t  the Monticello s i t e .  The samplers a re  Sierra-Anderson Series  
300, equipped with constant-flow cont ro l le rs ,  mechanical timers, and Series- 
320-size se lec t ive  i n l e t s .  F l o r r a t e  ca l ibra t ion  is  accomplished with a Knrz 
Model 341 e lec t ron ic  mass flowmeter. 

Samplers a re  operated a t  40 cubic f e e t  per minute (cfm) f o r  24 hours, running 
midnight-to-midnight every s ix th  day. 
Number 40 cel lulose f i l t e r s  o r  Pallflex-type 2500 quartz f i l t e r s .  

Wind-rose data col lected on-site have c l e a r l y  iden t i f i ed  two principal  wind 
vec tors  i n  the area, one t o  the eas t  and one to  the north. Thus, sampling 
s t a t i o n s  were located along these two di rec t ions  a s  well  a s  a t  a background 
s i t e .  

Sample-collection media are  Whatman 
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The Background S i t e  is located approximately 0.8 kilometer west of the City of 
Monticello near the pumphouse building fo r  the city water supply. The intake 
port  f o r  t h i s  sampler i s  3 meters abwe ground leve l .  'We area nest  of t h i s  
s i t e  i s  mostly natural  deser t  and mountainous te r ra in .  There are no nearby 
indus t r in l  a c t i v i t i e s .  

The East S i t e  is  located on t h e  eastern edge of the e a s t  t a i l i n g s  p i le .  The 
sampler was placed on 8 s t e e l  tower such that  the intake was mounted approri- 
mately 3 metor s  abovo ground level .  

The North S i t e  is located on the  west side of the C i t y  of Xonticcllo cemetery 
grounds. This loca t ion  is 300 meters north of the t a i l i n g s  area a t  an 
elevat ion 100 meters above the p i les .  The sampler i n t a b  is 4 meters above 
ground l eve l  

A i r p a r t i c u l a t e  sampling f o r  1984 was i n i t i a t e d  i n  March, (Sampling had been 
suspended during the period November 1983 t o  March 1984 due t o  inclement 
weather.) Table IV-5 l i s t s  average concentrations f o r  selected elements 
obtained f o r  the 6 q o n t h  period March t o  September. These data indicate a 
f a i r l y  clean a i r  mass a t  the Background Si te .  

A t  the East S i t e #  the radionuclides radium-226 and thorium-230 were detected 
on several days (June 24 and 30; July 6, 12, and 18; August 29; September 41, 
with the highest  values recorded on September 4 (see Table IV-5). These 
radionuclides were also detected a t  the North S i t e  on three of the same days 
(June 24, Jmly 6, and J u l y  121, although the concentrations were barely above 
detection l h i t s .  A l i k e l y  explanation f o r  these elevated contaminant levels  
is  the mwement of l a rge  quan t i t i e s  of contaminated s o i l  i n to  the area di- 
r ec t ly  west of t h e  East S i t e  m e r  the period June through September. This 
material had been removed f r m  a number of Monticello v i c i n i t y  properties and 
was dumped on the eas t  t a i l i n g s  p i l e .  Because of the extremely h'igh values 
caused by t h i s  dumping ac t iv i ty ,  it is  impossible t o  determine how much, i f  
any, airborne contamination is  caused by the or iginal  t a i l i n g s  p i l e s .  

Table IV-5, Concentrations of Selected Elements in Airborne Part iculates  

Element Concentrat iona 
East S i t e  North S i t e  Background Si te  Element 

Average Sent. 4 Ave ra ge SeDt .4 Average SeDt . 4 

cu 
Pb 
V 
Fe 
K 
Mn 
u 
Ea-226 
-230 

0 ,018 
0.018 
0 -003 
0.53 
4) -434 
0.014 

<O ,0007 
<o .0002 
<O .0003 

0 ,036 
0,037 
0.005 
2.02 
1.29 
0,143 
0.0011 
0,0011 
0.0009 

0.018 
0 -015 
0 ,002 
0.256 
0 ,332 
0.007 

<O .0007 
<o .0002 
<O .0003 

0.017 
0.013 
0 -001 
0 -134 
0 -135 
0 -001 

<0.0007 
<o .0002 
<O .0003 

0.017 
0.011 
0.001 
0.284 
0,341 
0 -009 

<O .0007 
<o .0002 
<O ,0003 

0.013 
0.006 
0 -001 
0 .I29 
0 ,123 
0.001 

<O ,0007 
<o .0002 
<O ,0003 

%esul ts  a r e  i n  p g / d  except Ba-226 and Th-230 which are  i n  pCi/ms. 
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m m A L  HEALTH EFFECTS 

Population dose commitmen-s and potent ia l  tox ic  e f f e c t s  of nonra io1 og i c  
contaminants associated with the MontioePlo s i t e  w i l l  be discussed in  the 
Environmental Assessment f o r  the Monticello Mi l l s i te .  Preliminary r e su l t s  
indicate  tha t  detrimental radiologic hea l th  e f f e c t s  a re  indistinguishable from 
those resu l t ing  from background. 

There i s  some potent ia l  f o r  toxic e f f ec t s  from nonradiologic contaminants i n  
the shallow unconfined aquifer  and i n  Yontezmaa Creek. However, there have 
been no incidents  reported. The potent ia l  f o r  t ox ic i ty  vas derived from a 
comparison of contaminant l eve l s  with recommended safe  limits as  published i n  
the techndcal l i t e r a t u r e  (e.8.. National Academy of Sciences, 1972) .  For 
example, the molybdenum concentration i n  Montezmna Creek f o r  the f i r s t  2 
kilometers downstream exceeds suggested l i m i t s  f o r  dairy c a t t l e  intake and may 
always exceed recommended limits f o r  i r r i g a t i o n  r a t e r .  Selenium concentra- 
t ions generally exceed the suggested limits f o r  protect ion of dairy c a t t l e  and 
frequently exceed limits f o r  i r r iga t ion  water. Vanadium concentrations 
regular ly  exceed suggested limits f o r  the protection of da i ry  ca t t l e ,  aquatic 
l i f e ,  and i r r i g a t i o n  water. The suggested limits f o r  beef c a t t l e  are a l so  
exceeded a t  times. Since the creek i s  used both f o r  i r r i g a t i o n  and f o r  
watering 1iVe+tOCk, the potent ia l  fo r  toxic  e f f e c t s  meri ts  fur ther  study. 

CONCLUSIONS 

Hydrologic conditions a t  Honticello r e su l t  in  the movement of contaminants 
in to  the underlying a l l u v i a l  aquifer and doangradient from the t a i l i ngs  area. 

This contamination exceeds numerical standards s e t  by the S ta te  of Utah and 
extends f o r  a t  l e a s t  6.5 kilometers downstream from the m i l l s i t e .  

. Remedial ac t ion  w i l l  address the extensive contamination i n  Montezuma Creek. 
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